Retinoid acid receptor-related orphan receptor alpha (RORα) regulates macrophage M2 polarization via activation of AMPKα.
Macrophages are able to polarize to pro-inflammatory M1 or anti-inflammatory M2 states with distinct phenotypes and physiological functions. RORα is a member of the nuclear receptor super family and plays important roles in lipid, glucose metabolism, as well as the inflammatory response. In this study, we examined the potential function of RORα in the regulation of macrophage polarization. Treatment of RAW264.7 macrophages with RORα agonist cholesterol sulfate (CH-S) and overexpression of RORα increased M2 macrophage markers expressions (Arg1, Ym1 and Fizz1) both on mRNA and protein levels. Conversely, selective antagonism (SR1001) abrogated the induction of M2 macrophage markers which induced by CH-S. In addition, CH-S induced phosphorylation of Adenosine monophosphate (AMP)-activated protein kinase α (AMPKα), which was accompanied by the activation of acetyl-CoA carboxylase 1 (ACC). However, SR1001 abolished the activation of AMPKα and ACC induced by CH-S. Meanwhile, inactivation of AMPKα by its inhibitor Compound C (CompC) abrogated the mRNA and protein levels of CH-S-induced M2 macrophage markers expressions. Together these findings reveal that RORα regulates macrophage M2 polarization via activation of AMPKα, which may provide a novel beneficial effect of RORα against inflammation.